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Gosset showed that substituting the sample variance for the population 
variance led to a new sampling distribution known as the t distribution, 
which is also known as Student’s t referring to the pseudonym Gosset used 
when publishing his work. In Figure 9.1, you can see how similar the t distri-
bution is to the normal distribution. The difference is that the t distribution 
has greater variability in the tails because the sample variance is not always 
equal to the population variance. Sometimes the estimate for variance is too 
large; sometimes the estimate is too small. This leads to a larger probability 
of obtaining sample means farther from the population mean. Otherwise, 
the t distribution shares all the same characteristics as the normal distribu-
tion: It is symmetrical and asymptotic, and its mean, median, and mode are 
all located at the center of the distribution.

FIGURE 9.1  A Normal Distribution and Two t Distributions

The tails of a t distribution are thicker, which reflects
the greater variability in values resulting from not 

knowing the population variance. 
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Notice that the normal distribution has less variability in the tails; otherwise, these distributions share 
the same characteristics.

The t distribution, or Student’s 
t, is a normal-like distribution with 
greater variability in the tails than 
a normal distribution because the 
sample variance is substituted 
for the population variance to 
estimate the standard error in this 
distribution.

The degrees of freedom (df ) 
for a t distribution are equal to the 
degrees of freedom for sample 
variance for a given sample: n − 1. 
Each t distribution is associated 
with specified degrees of freedom; 
as sample size increases, the 
degrees of freedom also increase.

9.2 The Degrees of Freedom
The t distribution is associated with degrees of freedom (df). In Chapter 4, 
we identified that the degrees of freedom for sample variance equal n − 1. 
Because the estimate of standard error for the t distribution is computed 
using the sample variance, the degrees of freedom for the t distribution is 
also n − 1. The t distribution is a sampling distribution in which the esti-
mated standard error is computed using the sample variance in the formula. 
As sample size increases, the sample variance more closely approximates the 


